Abstract Tastes and odours issues constitute not only a rich field for research, but also a major challenge for water utilities. Addressing such problems requires sustained research programmes and the development of long-term proactive control measures; individual water utilities have found this hard to achieve, but collaborative approaches are proving successful. This is highlighted by taste and odours incidents in the 1990s in the Lake Ontario region that led to the formation of the Ontario Water Works Research Consortium. This collaboration of utilities with scientists and technical expertise in universities and government has enabled the linking of resources to a far more extensive programme than individual utilities could conduct, avoiding duplication of work, and providing a central mechanism for effective public outreach.
No one can dispute the value of research, but the cost of high quality work is great. This limits the research capabilities of individual water supply utilities. Nevertheless, there has been increasing onus on municipal suppliers from regulatory agencies and the public, to not only address the issue of taste and odour (T&O) removal, but also to develop longterm, more proactive control measures to prevent outbreaks of these and other water quality problems, based on an understanding of the whole system from source to tap. This is very difficult for many individual utilities to undertake with their limited financial, logistical and technical resources, particularly where source water is drawn from large and highly complex waterbodies such as the Great Lakes, or from multiple source waters, including both surface and ground supplies. Lastly, of course, it also does not make sense for individual utilities to duplicate research, which may happen if these agencies operate in isolation.
Perhaps one of the most obvious solutions to this is for individual suppliers to combine resources, both to fund and to participate in research. Many water treatment plants (WTPs) have long archives of valuable data which can provide considerable insight into the range and dynamics of source-water quality. In many cases, source-waters and/or municipal regions are shared by several suppliers, providing a central focus around which a working partnership can evolve. Here, I argue for the value of such an approach, by providing a utilities' view of such a research cooperative, which developed initially to solve a specific T&O issue and successfully evolved to include not only this issue but a far wider scope of source-water issues.
Resolution: evolution of a collective approach
The first significant T&O event for the major water supply utilities along NW Lake Ontario occurred in the late summer of 1993. Combined, these plants serve approximately five million consumers. In 1994, a second outbreak was experienced which heightened the concerns of both our customers and the utilities about the safety and quality of the drinking water. Little was known at the time, but tests of bacteriological quality and other parameters showed that the water was safe to drink. Testing for geosmin and 2-MIB was initiated to identify the chemical cause(s) of the outbreaks. As individual utilities, however, our capacity to respond was limited, and primarily focused on two areas: (1) customer relations and (2) treatment. For (1), our actions were aimed at reassuring the public through notices and media releases from both the utilities and Regional Health Department, and follow-up reports to Committee and Council. In addition, the Region of Durham created a fact sheet to keep customers informed on T&O outbreaks, which it has continued to update annually each year. For (2), we were concerned with the poor removal by existing treatment and the costs of upgrades. Durham commissioned a review to evaluate the current treatment in each of our Lake Ontario-based WTPs and the modification requirements and costs of conversion to granular activated carbon (GAC) filters for T&O reduction.
During the early T&O events, there were communications among these large municipalities around the Western Lake to share data on geosmin, 2-MIB, temperature results and numbers of complaints. For the years following 1994 and including 1997, very minor T&O events were experienced until 1998 and 1999, when they returned with a vengeance. By this time some of the municipalities had initiated the use of either powder activated carbon (PAC) or converted filters to GAC and where there were significant geosmin levels in the raw water, some plants used a combination of both to reduce the levels entering the distribution system. This technology did not provide total removal.
The Ontario Water Works Research Consortium
While our initial actions led to some cooperation among different utilities, there was no central integration of this information and, furthermore, no one understood what was producing these erratic T&O events, how they were arriving at the intakes, why they were occurring, and if there was a method of predicting their occurrence. The costs of modifying the existing water supply plants were significant, and the use of GAC or PAC only achieved a reduction, not complete removal of the taste and odour, especially if the incoming levels were significantly high. In 2000, the Region of Durham joined with other regions around the Western Lake Ontario Basin, to establish a collaboration with scientists and technical expertise at three levels of government (municipal, provincial, federal) and university academia. This partnership eventually became known as the Ontario Water Works Research Consortium (www.owwrc.com; see Moore and Watson, 2007, 
this issue).

The purpose
The purpose was to provide a research infrastructure which could identify the organisms that were primarily responsible for the T&O events, determine whether there was any predictability in the occurrence of these events, and understand how they reached the water supply intakes. This information could be used for long-term solutions to control and manage these events. One of the essential aspects of this partnership was the continued participation of the utilities at all reporting and committee meetings, providing both background WTP data, and input and feedback between technical staff, managers, the public and scientists. Ultimately, following five years of OWWRC-sponsored research, the major geosmin source and transport mechanisms were identified (see Watson et al., 2007, this issue) , along with several key climate-related predictors of the timing of these events.
As one of the participating utilities, we have derived (and continue to derive) considerable benefit from this research consortium, which provides a highly effective means of linking and sharing resources at three levels of government, with the university academia and the scientists. It has avoided duplication of research, and enabled a far more extensive project than any that could have been undertaken by a single municipality or utility. The interests of all participating utilities and their approximately five million customers could be addressed by one concerted programme, which could also be used to research other issues of concern. Furthermore, this partnership has provided a central mechanism for highly effective public outreach (e.g. via a web site), and access to other provincial, national and international working and research groups in T&O. The research consortium model has set the basis for research for understanding and solutions affecting the drinking water supply of millions of residents along Lake Ontario. As a testimony to its effectiveness, the model is now being used to investigate other important source-water issues such as the increasing proliferation of attached algae, specifically Cladophora, along beaches, and in broader programmes such as the Ontario Ministry of the Environment's Source Water Protection Plans. It is hoped that this research will enable policy makers and management to make appropriate decisions for the best ultimate solutions.
